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SCIENTIFIC EDITORIAL
Efﬁciency optimization through in-hospital
reorganization: The chest pain unit challenge?
Amélioration de l’efﬁcience par une réorganisation des structures
hospitalières, le déﬁ des unités de la douleur thoracique
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Chest pain is one of the main common causes of ED [1] presentation and admission. In the
USA database AHRQ News and Numbers, based on data in Emergency Department Visits
for Adults in Community Hospitals from Selected States, 2005 [2], chest pain was the
reason for more than 1.6 million visits to EDs in 23 states in the USA in 2005. Ultimately,
only 345 000 patients were hospitalized for observation or treatment. An ACS is a high-risk
situation and must be eliminated as a possible diagnosis before the patient leaves the ED.
While in some situations there is no real doubt (clear ST-segment elevation myocardial
infarction, clear non-cardiac cause, etc.), in a number of cases it is impossible to conﬁrm
or exclude the diagnosis, especially in the ﬁrst hours after admission to the ED, without
additional tests. However, it is crucial to begin effective treatment as early as possible,
due to the high risk of complications in patients with undetected unstable angina. On the
other hand, beginning an aggressive anticoagulant therapy in all patients in the ED at risk
of an ACS is not a good alternative, due to the relatively high risk of complications in a
large cohort and the fact that only a small number of patients would gain a possible beneﬁt
from such therapy, as reported in this article [2] and in other registries.
Abbreviations: ACS, acute coronary syndrome; CAD, coronary artery disease; CPU, chest pain unit; ECG, electrocardiogram; ED,
emergency department; MICU, mobile intensive care unit; TIMI, Thrombolysis in myocardial infarction.
 Performance assessment of a chest pain unit: Preliminary 2-year experience in the European Georges Pompidou Hospital, E. Durand,
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The main problems associated with the early manage-
ent in the ED of a chest pain patient with a suspected ACS
re the multiple limitations of the initial diagnostic tests.
he patient’s history can help but is not sufﬁcient to con-
rm the diagnosis by itself, as demonstrated by the TIMI
isk score [3]. The patient’s symptoms also have limited
iagnostic accuracy. An ECG can diagnose acute myocar-
ial infarction in only 40—65% of patients and is even less
seful in patients with unstable angina. The emergence of
peciﬁc markers such as troponin I and troponin T (and more
ecently, ultrasensitive troponins) has changed ED manage-
ent, as they have a high sensitivity for detecting patients
ith a very high-risk proﬁle, who derive the greatest bene-
t from early revascularization and aggressive anticoagulant
herapies. However, these markers are prognostic only and
re unable to conﬁrm or exclude the existence of underlying
oronary disease; they permit only stratiﬁcation of risk as
hort-term, middle-term or long-term. Furthermore, their
ccuracy depends on the time between initial symptoms
nd blood sampling, and serum markers at admission are
ositive in only 66% of patients with a discharge diagnosis
f acute myocardial infarction. American Heart Associa-
ion/American College of Cardiology guidelines recommend
aking at least two serial samples to measure kinetics and
o detect late positivity of troponins. Accordingly, ED physi-
ians need at least eight to nine hours to analyse the cardiac
isk proﬁle of chest pain patients.
Owing to these difﬁculties in diagnosing or eliminating
AD, and due to the consequences of making a wrong diagno-
is when faced with a patient complaining of an acute chest
ain, ED physicians often choose to admit most patients in
hom the diagnosis is not immediately clear. In this cohort,
nd as reported by Durand et al. in this issue of the journal,
he majority of patients have a ﬁnal diagnosis of non-
ardiac chest pain. This type of approach is time-consuming,
xpensive and causes in-hospital congestion. The increasing
omplexity of additional diagnostic tests for CAD (magnetic
esonance imaging, computed tomography, stress magnetic
esonance imaging, stress echocardiography, stress exercise
est and nuclear imaging), all of which are associated with
onfounding factors, limitations and local availability issues,
omplicates the role of the ED physician when trying to con-
rm or exclude a diagnosis of CAD. CPUs emerged to improve
his situation and to optimize the management of patients
n whom the probability of an ACS is low, but not sufﬁciently
ow to allow the ED physician or the MICU emergency physi-
ian to discharge them to their home.
Interestingly, the ﬁrst applications of this ‘‘around the
ymptoms’’ concept were based in EDs, particularly in the
SA, where more than 15% of EDs proposed a CPU in 1997
4], and where more than 1500 CPUs have opened. Durand
t al. describe, for the ﬁrst time in France, a cardiology-
peciﬁc CPU. In most of the CPUs described in the literature,
he ascription of risk is at the discretion of the physician in
harge of the patient, and sometimes the TIMI score [3] or
he Goldman algorithm is used. The initial risk assessment is
rucial. Indeed, a patient with a conﬁrmed or highly likely
CS is sent directly to the coronary care unit or intensive
are unit rather than to the CPU associated with the ED. In
he same way, the presence of a complication (heart failure,
hythm disorder, shock, etc.) is considered to be a con-
raindication for sending a patient to a CPU in the USA [4].
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he problem is slightly different in the European Georges
ompidou Hospital, where the CPU is close to the intensive
are unit and is more closely associated with the cardiology
epartment than the ED. Here, the algorithm used is well
escribed and is based on patient examination, ECG, chest
-ray, echocardiography and troponin, as recommended by
he international guidelines. However, this algorithm does
ot use an integrated approach such as that proposed for
etermining the TIMI risk score. The European Georges Pom-
idou Hospital CPU receives patients from the ED (43%) but
lso directly from home via the MICU and cardiologist, and it
cts mostly as a ‘‘ﬁrst-line’’ structure, which does not dif-
er from the initial concept in the USA. In this situation, the
roblem of dispatching patients with other pathologies, such
s pulmonary embolism, gastrointestinal ulcer, pneumotho-
ax, etc., is clear, and could lead to rapid congestion of the
PU. In the authors’ experience, the prevalence of a ﬁnal
iagnosis of ACS or non-ischaemic cardiac aetiology is high
41.5%) compared with the literature (2—15% of patients
ith a ﬁnal diagnosis of ACS), and could limit the congestion
f the department [ok?].
In the paper by Durand et al., 63% of patients were
ischarged directly from the CPU, which is a low percent-
ge compared with other studies based mainly on ED CPUs
72—92%). It is interesting to note that only 17% and 19.9%
f patients were admitted ﬁnally to a coronary care unit
r ‘‘cardiology’’ ward, respectively, compared with every-
ay practice where the majority of these patients would
e hospitalized in a cardiology department for additional
ests. The unique feature of the CPU described by the
uthors is the speciﬁc management by a dedicated nurse
nd cardiologist and the close relationship with the stress-
est department. As underlined by the authors, if the stress
est is close to the physicians in charge of the chest-pain
atient, the duration of stay is shorter, the ﬁnal diagnosis
s made more quickly and the management of the patient
s optimized. In many CPUs in the USA, treadmill ramps
re available on site, which could be especially helpful at
eekends or when the stress-test department is closed.
Another surprising point was the low ability of the stress
est to identify patients with abnormal coronary angiograms
ith the existence of a signiﬁcant coronary stenosis (more
han 50%): only 48.8% of such patients had an initial abnor-
al stress test and 53.8% had an abnormal 64-slice computed
omography scan. The low-risk proﬁle of the study popula-
ion (lesser than 50% of patients with dyslipidaemia, low
ercentage of diabetic patients, etc.) may have artiﬁcially
educed the accuracy of the stress test.
CPU management, as described in this article, is asso-
iated with high efﬁcacy, with a very low rate (6.5%) of
ospital readmission at 30 days, only one patient (0.18%)
ith a missed diagnosis of initial ACS and 12.6% of patients
ischarged without an additional stress test. These results
ompare favourably with the ﬁrst data from CPUs in the USA
missed diagnosis of ACS in 1.2% of patients and only 19%
ith a stress test before discharge). The report is in line
ith previous reports that emphasize the safety of a CPU
pproach [5].CPUs could also help French cardiologists to improve
he management of patients presenting with chest pain.
owever, opening a CPU involves not only reorganizing
art of the ED or cardiology department, but also requires
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behaviour modiﬁcation: speciﬁc analysis of patients’ car-
diovascular risk (TIMI score [3], Global Registry of Acute
Coronary Events risk score [6], etc.) in order to base the
process on a validated model rather than on physician
experience alone; use of the CPU as a stress-test depart-
ment with the local possibility of doing this ‘‘on site’’ with
the same team or with speciﬁc slots for echocardiography
and stress testing (treadmill test, stress echocardiography,
stress magnetic resonance imaging, etc.), even at week-
ends or in the evening; determination of the management
of patients discharged without any cardiac causes (gas-
trointestinal ﬁbroscopy, pulmonary scintigraphy, etc.); and
evaluation of 30-day outcome of discharged patients.
The increasing complexity of diagnostic tools, the age-
ing of the population and the improvements in quality of
care are combining to lead us to change our management of
patients, thereby reducing the duration of in-hospital stay
and also improving the quality of our care and effectiveness.
As with heart failure units, CPUs are rare in France and in
Latin countries in general, but, as Durand et al. describe,
this type of in-hospital organization could help us to increase
our efﬁciency. Physicians in CPUs do not act differently from
clinicians in cardiology departments, but through the use of
treatment algorithms, the immediate implementation of the
stress test and the strong evaluation of its efﬁcacy (qual-
ity control by analysis of patient outcome, early risk after
discharge, percentage of ‘‘normal’’ angiograms) they will
reduce time from admission to ﬁnal diagnosis and optimize
resource utilization. CPUs, like heart failure units, facili-
tate speciﬁc, ‘‘aggressive’’ and fast management of patients
[801
ith a speciﬁc, dedicated, medical team, and have proved
heir effectiveness, mainly in the USA. These two types of
‘disease management units’’ are based on the concept of
uick access to additional tests (stress test, echocardiogra-
hy, markers) and have to involve an experienced medical
eam and be based in large medical centres to be use-
ul to the population and economical for the healthcare
ystem.
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